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Description

CROSS-REFERENCE TO RELATED APPLICA-
TION(S)

[0001] This application is a divisional application of EP
application no. 20151253.0 filed on January 10, 2020,
which respectively claims priority to U.S. provisional ap-
plication no. 62/790,707 filed on January 10, 2019, and
to U.S. provisional application no. 62/843,692 filed on
May 6, 2019.

BACKGROUND
1. Field of the Invention

[0002]
seats.

The present invention relates to child safety

2. Description of the Related Art

[0003] A child safety seat is typically used in an auto-
mobile vehicle to properly restrain a child in the event of
accidental collision. It is widely known that a child safety
seat that is placed in a rear facing position can provide
better protection, because it can distribute crash forces
over alarger portion of the body (i.e., the back supporting
the head). Therefore, it is usually recommended to use
the child safety seat in the rear facing position as long
as possible, until the child reaches the highest weight or
height allowed by the seat.

[0004] In order to accommodate children of different
ages, some child safety seats may have an extension
panel that is adjustable to increase or reduce a leg room
in the rear facing position. However, the area where the
child safety seat is installed in a vehicle may greatly vary
in shape and size, and the configuration of the extension
panel may not always provide suitable support for pre-
venting undesirable rotation of the child safety seat into
the vehicle seat.

[0005] Therefore, there is a need for an improved child
safety seat that is more flexible in use, and can address
at least the foregoing issues.

SUMMARY

[0006] The presentapplication describes a child safety
seat having an extension member and an anti-rebound
part that can be adjusted according to the needs, where-
by the child safety seat can offer more flexibility and is
safer in use.

[0007] According to an embodiment, the child safety
seat includes a seat shell for receiving a child, an exten-
sion member, an extension locking mechanism operable
to lock the extension member with respect to the seat
shell, and an anti-rebound part carried by the extension
member and having a distal end. The seat shell has a
backrest, a front end opposite to the backrest, and a seat
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portion extending between the backrest and the front
end. The extension member is disposed adjacent to the
front end of the seat shell and is slidably connected with
the seat shell, the extension member having a forward
end, the extension member being slidable relative to the
seat shell to increase or reduce a distance between the
forward end of the extension member and the front end
of the seat shell. The child safety seat is installable on a
vehicle seat in a rearfacing position with the anti-rebound
part extending above the extension member and adja-
cent to a seatback of the vehicle seat, the distal end of
the anti-rebound part being positioned adjacent to the
forward end of the extension member when the anti-re-
bound part is stowed in a first angular position relative to
the extension member and displaced away from the for-
ward end of the extension member when the anti-re-
bound part is deployed to a second angular position that
is tilted an angle relative to the first angular position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG. 1 is a perspective view illustrating an embodi-
ment of a child safety seat;

FIG. 2is a partial cross-sectional view schematically
illustrating an extension locking mechanism opera-
ble to lock an extension member with respect to a
seat shell in the child safety seat;

FIG. 3 is a partial cross-sectional view schematically
illustrating the extension locking mechanism of FIG.
2 in an unlocking state;

FIG. 4 is a side view illustrating the child safety seat
of FIG. 1 with an anti-rebound part installed thereon;

FIG. 5 is a side view illustrating the child safety seat
of FIG. 1 with the anti-rebound part installed in an-
other configuration;

FIG. 6 is a perspective view illustrating the anti-re-
bound part mounted on the extension member;

FIG. 7 is a cross-sectional view illustrating further
construction details of the anti-rebound part shown
in FIG. 6 mounted on the extension member;

FIG. 8 is a schematic side view illustrating another
embodiment of an anti-rebound part provided in a
child safety seat;

FIG. 9 is a schematic side view illustrating the em-
bodiment of FIG. 8 with the anti-rebound part in an

intermediate position;

FIG. 10 is a schematic side view illustrating the em-
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bodiment of FIG. 8 with the anti-rebound part in a
deployed position for use;

FIG. 11 is perspective view illustrating the assembly
of the anti-rebound part with the extension member
in the embodiment of FIG. 8;

FIG. 12 is a schematic side view illustrating another
embodiment of an anti-rebound part provided in a
child safety seat;

FIG. 13 is a schematic side view illustrating the em-
bodiment of FIG. 12 with the anti-rebound part in an
intermediate position;

FIG. 14 is a schematic side view illustrating the em-
bodiment of FIG. 12 with the anti-rebound partin a
deployed position for use;

FIG. 15is a perspective view illustrating another em-
bodiment in which two anti-rebound parts are pivot-
ally connected with an extension member in a child
safety seat;

FIG. 16 is a schematic side view illustrating another
variant embodiment in which an anti-rebound partis
pivotally connected with an extension member in a
child safety seat;

FIG. 17 is a perspective view illustrating another em-
bodiment in which a T-shaped anti-rebound part is
connected with an extension member in a child safe-
ty seat;

FIG. 18 is a schematic side view illustrating another
embodiment of an anti-rebound part provided in a
child safety seat;

FIG. 19 is an exploded view illustrating further con-
struction details of a pivot connection that couples
the anti-rebound part to the seat shell in the embod-
iment shown in FIG. 18;

FIG. 20is a perspective view illustrating another em-
bodiment of an anti-rebound part provided in a child
safety seat;

FIG. 21is a perspective view illustrating another em-
bodiment of a removable anti-rebound part provided
in a child safety seat; and

FIGS. 22 and 23 are schematic side views illustrating
another embodiment in which an anti-rebound part
providedin a child safety seat can have an adjustable
length.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0009] FIG. 1is a perspective view illustrating an em-
bodiment of a child safety seat 100 suitable for seating
achild in a vehicle. The child safety seat 100 can include
abase 102, and a child carrier 104 that can be detachably
installed on the base 102. The base 102 can provide
stable support for the child carrier 104, and also allow
recline adjustment of the child carrier 104. The child car-
rier 104 includes a seat shell 106 for receiving a child
that has a seat portion 108 and a backrest 110. The seat
shell 106, including the seat portion 108 and the backrest
110, can be formed by plastic molding. The seat shell
106 can include two support rails 112 protruding at an
underside of the seat shell 106 that can rest in contact
against an upper surface of the base 102. Once it is ar-
ranged on the base 102, a fastener system can be op-
erable to lock the child carrier 104 in position. The as-
sembly of the child carrier 104 and the base 102 can then
be installed in a suitable configuration on a vehicle seat,
in particular in a position facing rearward (i.e., facing a
seatback of a vehicle seat).

[0010] The seat portion 108 of the seat shell 106 can
have an upper surface 108A on which a child can sit, and
can extend from the backrest 110 toward a front of the
seat shell 106 and terminate at a front end 106A of the
seat shell 106 opposite to the backrest 110. The backrest
110 can be assembled with a headrest 114 that is ad-
justable to adapt to the height of the child. Moreover, the
seat shell 106 can have two lateral guard portions 116
disposed adjacent to a left and a right border of the seat
shell 106, which rise upward from the upper surface
108A. The two lateral guard portions 116 can restrict lat-
eral movement of a child received in the seat shell 106.
[0011] An extension member 120 can be disposed ad-
jacent to the front end 106A of the seat shell 106, and
can be slidably connected with the seat shell 106 for dis-
placement along a lengthwise axis extending from a rear
to a front of the seat shell 106. The extension member
120 can have a transversal portion 120A extending
across a width of the seat portion 108, two bent portions
120B respectively connected with a left and a right side
of the transversal portion 120A, and a forward end 120C.
The bent portions 120B can rise upward from the trans-
versal portion 120A, and the forward end 120C can be
supported by the transversal portion 120A. In one em-
bodiment, the extension member 120 (including the
transversal portion 120A, the two bent portions 120B and
the forward end 120C) may be formed as an integral
body. The extension member 120 thereby formed may
have a generally U-shape with an enlarged transversal
portion 120A. The extension member 120 may be ar-
ranged through a cavity of the seat shell 106 that gener-
ally extends from the front end 106A of the seat shell 106
toward the rear of the seat shell 106, the transversal por-
tion 120A lying below the upper surface 108A, and the
two bent portions 120B being respectively adjacent to an
underside of the lateral guard portions 116. The exten-
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sion member 120 is slidable relative to the seat shell 106
to increase or reduce a distance between the forward
end 120C of the extension member 120 and the frontend
106A of the seat shell 106. For example, the extension
member 120 can slide forward relative to the seat shell
106 to a first position where the forward end 120C of the
extension member 120 is deployed forward away from
the front end 106A of the seat shell 106, and retract into
the seat shell 106 to a second position where the forward
end 120C lies adjacent to the front end 106A of the seat
shell 106. In addition, the extension member 120 can
also occupy multiple intermediate positions between the
aforementioned first and second positions. When the
child safety seat 100 is installed on a vehicle seat in a
rear facing position, the forward end 120C of the exten-
sion member 120 may be located adjacent to the seat-
back of the vehicle seat, and the extension member 120
can be adjusted to create more or less space in front of
the child safety seat 100 for placement of the child’s legs.
The extension member 120 thus allows adjustment of a
leg room for accommodating children of different ages.

[0012] In conjunction with FIG. 1, FIGS. 2 and 3 are
schematic partial cross-sectional views illustrating an ex-
tension locking mechanism 122 operable to lock the ex-
tension member 120 with respect to the seat shell 106.
The extension locking mechanism 122 can include two
locking parts 124 that are connected with the extension
member 120 at two locations transversally spaced apart
from each other. The extension member 120 can have
a mount portion 120D that is connected with the trans-
versal portion 120A and is arranged between two side-
walls 126 of the seat shell 106. The two locking parts 124
may be pivotally connected with the extension member
120 about pivot axes R1 and R2, and may be disposed
adjacent to a left and right side edge of the mount portion
120D. Each of the locking parts 124 can be affixed with
a pin 124A disposed eccentric from the pivot axis R1 or
R2. The locking parts 124 can rotate relative to the ex-
tension member 120 to respectively engage with the two
sidewalls 126 of the seat shell 106 to lock the extension
member 120 in position with respect to the seat shell 106.
More specifically, each of the sidewalls 126 can have a
plurality of apertures 128, and the associated locking part
124 can respectively engage with a first one of the aper-
tures 128 to lock the extension member 120 in the first
position, and with a second one of the apertures 128 to
lock the extension member 120 in the second position.

[0013] The extension locking mechanism 122 can fur-
ther include a release part 130 that is assembled with
the extension member 120 and extends lengthwise into
agap 132 between the two locking parts 124. The release
part 130 can be connected with the extension member
120 for sliding displacement along a lengthwise axis ex-
tending from a front to a rear of the seat shell 106, and
is arranged at a central location of the extension member
120. Two elongated slots 130A may be formed through
the release part 130 at two transversally spaced apart
locations. When the release part 130 is assembled with
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the extension member 120, the two pins 124A of the two
locking parts 124 can be respectively received in the two
slots 130A, the length of the slots 130A being greater
than the pins 124A so that limited relative displacement
between the release part 130 and the locking parts 124
is allowed. The release part 130 can be located near the
forward end 120C, and can be concealed behind a cap
134 formed with the forward end 120C. The release part
130 can be movable between a locking position shown
in FIG. 2 and an unlocking position shown in FIG. 3. In
the locking position shown in FIG. 2, the locking parts
124 can engage with the sidewalls 126 of the seat shell
106 for locking the extension member 120 in position.
Torsion springs 136 can be used to bias the locking parts
124 to engage with the sidewalls 126.

[0014] For unlocking the locking parts 124, the release
part 130 is pulled forward so that it moves relative to the
extension member 120 away from the gap 132 for allow-
ing unlocking rotation of the locking parts 124. As the
release part 130 continues to move further forward, end
edges of the slots 130A can respectively contact and
engage with the pins 124A, whereby the locking parts
124 are urged in rotation by the release part 130 to dis-
engage from the sidewalls 126 of the seat shell 106 for
unlocking the extension member 120. In one embodi-
ment, the release part 130 may be biased by a spring
138 toward the locking position, and a caregiver can pull
the release part 130 forward against the biasing force of
the spring 138 to switch the release part 130 from the
locking position to the unlocking position for displace-
ment of the extension member 120.

[0015] In conjunction with FIG. 1, FIGS. 4 and 5 are
two side views illustrating the child safety seat 100 with
an anti-rebound part 140 installed thereon, FIG. 6 is a
perspective view illustrating the anti-rebound part 140
mounted on the extension member 120, and FIG. 7 is a
cross-sectional view illustrating further construction de-
tails of the anti-rebound part 140 mounted on the exten-
sion member 120. Referring to FIGS. 1 and 4-7, the child
safety seat 100 can further include an anti-rebound part
140 adapted to prevent rebound of the child safety seat
100 during a vehicle collision. More specifically, the child
safety seat 100 is installable on a vehicle seat in a rear
facing position with the anti-rebound part 140 restrictedly
positioned on the extension member 120 and adjacent
to a seatback of the vehicle seat, the anti-rebound part
140 extending at an angle above the extension member
120. When a vehicle collision occurs, the anti-rebound
part 140 can press against the seatback of the vehicle
seat to dissipate rebound impact and prevent the child
safety seat 100 from rotating into the vehicle seat.
[0016] According to an example of construction, the
anti-rebound part 140 includes a transversal portion
140A, and two side portions 140B respectively connected
with the transversal portion 140A at a left and a right side
thereof. An exemplary shape of the anti-rebound part 140
may include a rigid bar having a generally U-shape. The
anti-rebound part 140 including the transversal portion
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140A and the two side portions 140B may be formed
integrally as a single part.

[0017] According to an embodiment, the anti-rebound
part 140 is installable on and removable from the exten-
sion member 120. For example, the extension member
120 can have two sockets 142, and the two side portions
140B of the anti-rebound part 140 are respectively con-
nectible with the two sockets 142. According to an ex-
ample of construction, the two side portions 140B of the
anti-rebound part 140 can respectively have two tube
portions 144 (better shown in FIG. 7) that can be respec-
tively inserted into and removed from the two sockets
142. The anti-rebound part 140 can be thereby carried
by the extension member 120, and can move along with
the extension member 120 during sliding adjustment of
the extension member 120 relative to the seat shell 106.
[0018] According to an example of construction, the
two sockets 142 can be respectively provided on the two
bent portions 120B of the extension member 120, where-
by the two side portions 140B of the anti-rebound part
140 are restrictedly positionable on the two bent portions
120B of the extension member 120. The two sockets 142
can have a same construction. As better shown in FIG.
7, each socket 142 can exemplarily include an opening
146, a shutter 148, and a spring 150 having two ends
respectively connected with the shutter 148 and an inner
surface of the extension member 120 inside the opening
146. The shutter 148 can be biased by the action of the
spring 150 to close the opening 146 of the socket 142
when the anti-rebound part 140 is removed from the ex-
tension member 120, and each tube portion 144 of the
anti-rebound part 140 is insertable into the opening 146
of one socket 142 by pushing against the shutter 148
thereof. The shutters 148 described herein may help to
prevent contaminants from entering the openings 146 of
the sockets 142. It will be appreciated, however, that
some variant embodiments may omit the shutters 148
and the springs 150.

[0019] Referring to FIGS. 4-6, the anti-rebound part
140 may have a bend that forms a concavity 152. The
concavity 152 may be exemplarily located adjacent to a
joining region between the transversal portion 140A and
the two side portions 140B of the anti-rebound part 140.
The anti-rebound part 140 is installable on the extension
member 120 in a first configuration with the concavity
152 facing rearward relative to the seat shell 106 (i.e.,
facing the backrest 110) and in a second configuration
with the concavity 152 facing forward relative to the seat
shell 106 (i.e., facing the front of the seat shell 106). In
FIG. 4, the anti-rebound part 140 is shown in the first
configuration. When the child safety seat 100 is installed
in the rear facing position with the seat shell 106 in an
upright position, the anti-rebound part 140 can be posi-
tioned in the first configuration so that the anti-rebound
part 140 can follow the slope of the vehicle seatback. In
FIG. 5, the anti-rebound part 140 is shown in the second
configuration. When the seat shell 106 is reclined, the
anti-rebound part 140 can be positioned in the second
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configuration to facilitate contact with the vehicle seat-
back.

[0020] Referring to FIGS. 1 and 4-7, the child safety
seat 100 can further include an anti-rebound locking
mechanism 154 operable to lock the anti-rebound part
140 on the extension member 120. The anti-rebound
locking mechanism 154 can include a latch 156, a spring
158 and a release actuator 160. The same anti-rebound
locking mechanism 154 can be symmetrically provided
on the left and right side of the anti-rebound part 140,
and FIG. 7 illustrates the anti-rebound locking mecha-
nism 154 provided at one of the left and right sides. The
latch 156 can be assembled with one tube portion 144
of the anti-rebound part 140. For example, the latch 156
can be a locking pin slidably connected with the tube
portion 144 of the anti-rebound part 140. The latch 156
is movable to respectively protrude sideways outside the
tube portion 144 for engaging with the extension member
120 and retract inwards for disengaging from the exten-
sion member 120. The latch 156 can engage with the
extension member 120 to lock the anti-rebound part 140
on the extension member 120, and disengage from the
the extension member 120 for unlocking and removing
the anti-rebound part 140.

[0021] The spring 158 can bias the latch 156 to pro-
trude outside the tube portion 144 for engaging with the
extension member 120. According to an example of con-
struction, the spring 158 can be disposed inside the tube
portion 144, and can be respectively connected with the
latch 156 and an inner sidewall of the tube portion 144.
[0022] The release actuator 160 can be assembled
with the extension member 120, and can be disposed
adjacent to the socket 142 where the tube portion 144 is
inserted. For example, the release actuator 160 can be
a release button slidably connected with the extension
member 120. The release actuator 160 is operable to
contact and urge the latch 156 to disengage from the
extension member 120 for removal of the anti-rebound
part 140.

[0023] When the tube portions 144 of the anti-rebound
part 140 are inserted into the sockets 142, each latch
156 can engage with the extension member 120 for lock-
ing the anti-rebound part 140 on the extension member
120. For removing the anti-rebound part 140 from the
extension member 120, the release actuator 160 can be
depressed to cause the latch 156 to disengage from the
extension member 120 and thereby unlock the anti-re-
bound part 140 with respect to the extension member
120.

[0024] The anti-rebound locking mechanism 154 de-
scribed herein can securely lock the anti-rebound part
140 with respect to the extension member 120, and can
be operated by a caregiver to unlock the anti-rebound
part 140. It will be appreciated, however, that some var-
iant embodiments may omit the anti-rebound locking
mechanism 154. For example, the anti-rebound part 140
may be held in position on the extension member 120 by
simply inserting the tube portions 144 of the anti-rebound
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part 140 into the sockets 142 without providing the anti-
rebound locking mechanism 154. In other embodiments,
detents may be provided to hold the anti-rebound part
140 in place.

[0025] FIGS. 8-11 are various schematic views illus-
trating another embodiment of an anti-rebound part 240
provided in the child safety seat 100. Referring to FIGS.
8-11, the anti-rebound part240 is carried by the extension
member 120, and can move along with the extension
member 120 relative to the seat shell 106 during adjust-
ment of the extension member 120. The extension mem-
ber 120 may be locked with respect to the seat shell 106
with an extension locking mechanism, which may be sim-
ilar to the extension locking mechanism 122 described
previously. According to an example of construction, the
anti-rebound part 240 includes a transversal portion
240A, and two side portions 240B respectively connected
with the transversal portion 240A at a left and a right side
thereof. The anti-rebound part 240 thereby formed may
have, e.g., a generally U-shape.

[0026] The anti-rebound part 240 can be connected
with the extension member 120 via two linkages 242 hav-
ing a same construction. For example, the two linkages
242 can respectively couple the two side portions 240B
ofthe anti-rebound part 240 to the two bent portions 120B
of the extension member 120 in a symmetrical manner.
According to an example of construction, the linkage 242
provided at each of the left and right sides can include
two bars 244 and 246, each of the two bars 244 and 246
being respectively connected pivotally with the bent por-
tion 120B of the extension member 120 and the side por-
tion 240B of the anti-rebound part 240.

[0027] With the aforementioned construction, the anti-
rebound part 240 is movable relative to the extension
member 120 in a forward direction for deployment and
in a rearward direction for stowage. In particular, the anti-
rebound part 240 may be stowed in afirstangular position
relative to the extension member 120 and deployable to
at least one second angular position relative to the ex-
tension member 120 that is tilted an angle from the first
angular position, the anti-rebound part 240 extending for-
ward and upward in the second angular position. FIG. 8
shows the anti-rebound part 240 in the first angular po-
sition corresponding to a stowed position, FIG. 10 shows
the anti-rebound part 240 in the second angular position
corresponding to a deployed position for use, and FIG.
9 shows the anti-rebound part 240 in an intermediate
position between the firstangular position and the second
angular position. According to an example of construc-
tion, the anti-rebound part 240 can have a distal end 240C
supported by the transversal portion 240A of the anti-
rebound part 240, the distal end 240C being positioned
adjacent to the forward end 120C of the extension mem-
ber 120 in the first angular position and displaced forward
and away from the forward end 120C of the extension
member 120 in the second angular position. When the
child safety seat 100 is installed on a vehicle seat in a
rear facing position, the anti-rebound part 240 can be
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deployed to the second angular position so as to extend
above the extension member 120 and lie adjacent to a
seatback of the vehicle seat. When the anti-rebound part
240 is not used, the anti-rebound part 240 can be stowed
inthefirstangular position with the two side portions 240B
thereof respectively extending alongside the two bent
portions 120B of the extension member 120.

[0028] Referring to FIGS. 8-11, the child safety seat
100 can further include an anti-rebound locking mecha-
nism 250 operable to lock the anti-rebound part 240 with
respect to the extension member 120. According to an
example of construction, the anti-rebound locking mech-
anism 250 can include a locking structure 252 provided
in one linkage 242, and a latch 254 thatis connected with
the extension member 120 and is movable to engage an
disengage the locking structure 252. More specifically,
the locking structure 252 can be provided on one of the
two bars 244 and 246 of the linkage 242 at one of the left
and right sides, and the latch 254 can be connected with
the bent portion 120B of the extension member 120 at
the same side. According to an example of construction,
the latch 254 may be pivotally connected with the exten-
sion member 120, and the locking structure 252 can in-
clude a plurality of teeth provided on a rounded end of
the bar 244 that is pivotally connected with the extension
member 120. The latch 254 is movable relative to the
extension member 120 to engage with the locking struc-
ture 252 for locking the anti-rebound part 240 with respect
to the extension member 120, and to disengage from the
locking structure 252 for unlocking the anti-rebound part
240 with respect to the extension member 120. The same
anti-rebound locking mechanism 250 described above
may be provided at each of the left and right sides of the
extension member 120.

[0029] With the aforementioned construction, the anti-
rebound locking mechanism 250 can lock the anti-re-
bound part 240 in a stowed position and multiple de-
ployed positions relative to the extension member 120.
A caregiver thus can flexibly adjust the anti-rebound part
240 so that it suitably contacts a vehicle seatback for
different recline positions of the seat shell 106.

[0030] FIGS. 12-14 are various schematic side views
illustrating another embodiment of an anti-rebound part
340 provided in the child safety seat 100. Referring to
FIGS. 12-14, the anti-rebound part 340 is carried by the
extension member 120, and can move along with the
extension member 120 relative to the seat shell 106 dur-
ing adjustment of the extension member 120. The exten-
sion member 120 may be locked with respect to the seat
shell 106 with an extension locking mechanism, which
may be similar to the extension locking mechanism 122
described previously. The anti-rebound part 340 can in-
clude a transversal portion 340A, and two side portions
340B respectively connected with the transversal portion
340A at a left and a right side thereof. The anti-rebound
part 340 thereby formed may include, e.g., a generally
U-shape. FIGS. 12-14 are side views showing only one
side portion 340B, the other one can be symmetrically
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identical to the side portion 340B shown in FIG. 12-14.
[0031] The anti-rebound part 340 can be connected
with two guide tracks 342 respectively provided on a left
and a right side of the extension member 120, e.g., on
the bent portions 120B of the extension member 120.
The two guide tracks 342 have the same construction
and are symmetrically affixed to the left and right sides
of the extension member 120, FIGS. 12-14 showing only
the guide track 342 provided on one of the left and right
sides. According to an example of construction, each
guide track 342 can include a track portion 344 having a
straight shape, and two track portions 346 and 348 having
an arcuate shape that are connected with the track por-
tion 344, the arcuate track portions 346 and 348 being
concentric. At each of the left and right sides, the side
portion 340B of the anti-rebound part 340 can be fixedly
connected with two pins 350 and 352 that are guided for
sliding along the guide track 342.

[0032] With the aforementioned construction, the anti-
rebound part 340 is movable relative to the extension
member 120 in a forward direction for deployment and
in a rearward direction for stowage. In particular, the anti-
rebound part 340 may be stowed in afirstangular position
relative to the extension member 120 and deployable to
at least one second angular position relative to the ex-
tension member 120 that is tilted an angle from the first
angular position, the anti-rebound part 340 extending for-
ward and upward in the second angular position. FIG. 12
shows the anti-rebound part 340 in the first angular po-
sition corresponding to a stowed position, FIG. 14 shows
the anti-rebound part 340 in the second angular position
corresponding to a deployed position for use, and FIG.
13 shows the anti-rebound part 340 in an intermediate
position between the first and second angular position.
At each of the left and right sides, a sliding movement of
the pins 350 and 352 along the track portion 344 can
correspond to a sliding displacement of the anti-rebound
part 340 between the first angular position of FIG. 12 and
the intermediate position of FIG. 13, and respective slid-
ing movements of the pins 350 and 352 along the track
portions 346 and 348 can correspond to a rotation of the
anti-rebound part 340 between the intermediate position
of FIG. 13 and the second angular position of FIG. 14.
The sliding connection of the pins 350 and 352 with the
guide track 342 thus allows the anti-rebound part 340 to
slide back and forth and rotate for adjustment.

[0033] According to an example of construction, the
anti-rebound part 340 can have a distal end 340C sup-
ported by the transversal portion 340A of the anti-re-
bound part 340, the distal end 340C being positioned
adjacent to the forward end 120C of the extension mem-
ber 120 in the first angular position and displaced forward
and away from the forward end 120C of the extension
member 120 in the second angular position. When the
child safety seat 100 is installed on a vehicle seat in a
rear facing position, the anti-rebound part 340 can be
deployed to the second angular position so as to extend
above the extension member 120 and lie adjacent to a
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seatback of the vehicle seat. When the anti-rebound part
340 is not used, the anti-rebound part 340 can be stowed
inthefirstangular position with the two side portions 340B
thereof respectively extending alongside the two bent
portions 120B of the extension member 120.

[0034] Referring to FIGS. 12-14, the anti-rebound part
340 may have a telescopic structure. For example, each
side portion 340B of the anti-rebound part 340 may in-
clude two side segments 354 and 356 telescopically as-
sembled with each other, the transversal portion 340A
may be telescopically assembled with the side segment
356 of each side portion 340B, and the two pins 350 and
352 on each side portion 340B may be fixedly connected
with the side segment 354. The telescopic structure of
the anti-rebound part 340 may include any suitable lock-
ing devices for locking its extending length. For example,
one or more of the transversal portion 340A and the side
segments 354 and 356 may include one or more latch
adapted to lock the telescopic structure in a desirable
extending length. With a telescopic construction, the side
segments 354 and 356 and the transversal portion 340A
may be collapsed into one another to shorten the anti-
rebound part 340 for compact stowage in the first angular
position, as shown in FIG. 12. When the anti-rebound
part 340 is deployed for use to the second angular posi-
tion of FIG. 14, the side segments 354 and 356 and the
transversal portion 340A may be extended from one an-
other to increase the length of the anti-rebound part 340.
[0035] The anti-rebound part 340 may be locked in po-
sition with various anti-rebound locking mechanisms. For
example, a suitable anti-rebound locking mechanism
may include one or more latch provided on the anti-re-
bound part 340 that can engage with different regions of
the extension member 120 to lock the anti-rebound part
340 in the stowed position of FIG. 12, the deployed po-
sition of FIG. 14, and/or any other desirable positions.
According to another example of construction, detents
may be provided to hold the anti-rebound part 340 in any
desirable positions. For example, the detents may be pro-
trusions provided at locations along each guide track 342
corresponding to desirable positions of the anti-rebound
part 340, and can engage with the pins 350 and 352 to
hold the anti-rebound part 340 in the desirable positions.
[0036] FIG. 15is aperspective viewillustrating another
embodiment in which two anti-rebound parts 440 are pro-
vided in the child safety seat 100. The two anti-rebound
parts 440 can be two paddles that are respectively con-
nected pivotally with the two bent portions 120B of the
extension member 120, whereby the two paddles are
rotatable independently from each other relative to the
extension member 120. More specifically, each anti-re-
bound part 440 is rotatable between a first angular posi-
tion corresponding to a stowed position where a distal
end 440A of the anti-rebound part 440 is positioned ad-
jacent to the forward end 120C of the extension member
120, and a second angular position tilted an angle relative
to the first angular position that corresponds to a de-
ployed position where the distal end 440A of the anti-
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rebound part 440 is displaced away from the forward end
120C of the extension member 120. In the second an-
gular position, the anti-rebound part 440 may extend for-
ward and upward from the extension member 120. The
extension member 120 may be locked with respect to
the seat shell 106 with an extension locking mechanism,
which may be similar to the extension locking mechanism
122 described previously. When the child safety seat 100
is installed on a vehicle seat in a rear facing position,
each anti-rebound part 440 can be deployed to the sec-
ond angular position so as to extend above the extension
member 120 and lie adjacent to a seatback of the vehicle
seat.

[0037] FIG. 16 is a schematic side view illustrating an-
other embodiment of an anti-rebound part 440’ provided
in the child safety seat 100. Instead of the two anti-re-
bound parts 440 shown in FIG. 15, the child safety seat
100 shown in FIG. 16 can have a single anti-rebound
part 440’ that is pivotally connected with the two bent
portions 120B of the extension member 120. The exten-
sion member 120 may be locked with respect to the seat
shell 106 with an extension locking mechanism, which
may be similar to the extension locking mechanism 122
described previously. Like some embodiments described
previously, the anti-rebound part 440’ may include a
transversal portion, and two side portions respectively
connected with the transversal portion at a left and a right
side thereof, the two side portions of the anti-rebound
part 440’ being respectively connected with the two bent
portions 120B of the extension member 120. The anti-
rebound part 440’ thereby formed may have, e.g., a gen-
erally U-shape. During operation, the anti-rebound part
440’ may rotate between a first angular position corre-
sponding to a stowed position where a distal end of the
anti-rebound part 440’ is positioned adjacent to the for-
ward end of the extension member 120, and a second
angular position tilted an angle relative to the first angular
position that corresponds to a deployed position where
the distal end of the anti-rebound part 440’ is displaced
away from the forward end of the extension member 120.
Inthe second angular position, the anti-rebound part 440’
may extend forward and upward from the extension
member 120.

[0038] FIG. 17 is aperspective view illustrating another
embodiment of an anti-rebound part 540 provided in the
child safety seat 100. Referring to FIG. 17, the anti-re-
bound part 540 can be a T-shaped bar, and can be con-
nected with the transversal portion 120A of the extension
member 120 at a middle location thereof. For example,
the anti-rebound part 540 may be pivotally connected
with the transversal portion 120A of the extension mem-
ber 120. According to another example of construction,
the anti-rebound part 540 may be detachably connected
with the transversal portion 120A of the extension mem-
ber 120. Moreover, the extension member 120 may be
locked with respect to the seat shell 106 with an extension
locking mechanism, which may be similar to the exten-
sion locking mechanism 122 described previously. The
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child safety seat 100 is installable on a vehicle seat in a
rear facing position with the anti-rebound part 540 de-
ployed to extend above the extension member 120 and
lie adjacent to a seatback of the vehicle seat. Because
the anti-rebound part 540 is provided in the form of a T-
shaped bar, access to the seat shell 106 may be facili-
tated.

[0039] FIG. 18 is a schematic side view illustrating an-
other embodiment of an anti-rebound part 640 provided
in the child safety seat 100. Referring to FIG. 18, the anti-
rebound part 640 is mounted on the seat shell 106 rather
than on the extension member 120, whereby the exten-
sion member 120 and the anti-rebound part 640 are ad-
justable independent of each other. The extension mem-
ber 120 may be locked with respect to the seat shell 106
with an extension locking mechanism, which may be sim-
ilar to the extension locking mechanism 122 described
previously. According to an embodiment, the anti-re-
bound part 640 can be pivotally connected with the seat
shell 106, for example adjacent to the front of the lateral
guard portions 116. Like previously described, the anti-
rebound part 640 may include a transversal portion, and
two side portions respectively connected with the trans-
versal portion at a left and a right side thereof, the two
side portions of the anti-rebound part 640 being respec-
tively connected pivotally with the seat shell 106 via two
pivot connections 642. The anti-rebound part 640 thereby
formed may have, e.g., a generally U-shape. When the
child safety seat 100 is installed on a vehicle seat in a
rear facing position, the anti-rebound part 640 can be
positioned to extend at a desirable angle above the ex-
tension member 120 and lie adjacent to a seatback of
the vehicle seat.

[0040] In conjunction with FIG. 18, FIG. 19 is an ex-
ploded view illustrating further construction details of a
pivot connection 642 that couples the anti-rebound part
640 to the seat shell 106 about a pivot axis P. Referring
to FIGS. 18 and 19, the pivot connection 642 can include
acoupling part 644 that is fixedly connected with the seat
shell 106, a coupling part 646 that is fixedly connected
with the anti-rebound part 640, and a shaft 648 that piv-
otally connects the two coupling parts 644 and 646 about
the pivot axis P. The coupling parts 644 and 646 can be
coupling shells that define an inner cavity for the place-
ment of an anti-rebound locking mechanism 650 opera-
ble to lock the anti-rebound part 640 with respect to the
seat shell 106.

[0041] Referring to FIGS. 18 and 19, the anti-rebound
locking mechanism 650 can include a latch 652, a spring
654 and a release actuator 656. The latch 652 can be
assembled for sliding movement along the shaft 648. The
latch 652 can thereby move along the pivot axis P be-
tween a locking position where the latch 652 is engaged
with the two coupling parts 644 and 646 to prevent rota-
tion of the anti-rebound part 640 relative to the seat shell
106, and an unlocking position where the latch 652 is
disengaged from one of the two coupling parts 644 and
646 for rotation of the anti-rebound part 640 relative to
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the seat shell 106. For example, the latch 652 may be
circumferentially provided with a plurality of teeth 652A,
and each of the coupling parts 644 and 646 can include
a plurality of corresponding grooves. The teeth 652A of
the latch 652 can be respectively engaged with the
grooves of the two coupling parts 644 and 646 in the
locking position, and can disengage from the grooves of
the coupling part 644 in the unlocking position.

[0042] It will be appreciated that instead of having the
teeth 652A of the latch 652 disengaged from the grooves
of the coupling portion 644 in the unlocking position, an
alternative embodiment may have the teeth 652A of the
latch 652 disengaged from the grooves of the coupling
portion 646 in the unlocking position.

[0043] Referring to FIG. 19, the spring 654 can have
two ends respectively connected with the latch 652 and
the coupling part 646. The spring 654 can bias the latch
652 toward the locking position for engagement with the
two coupling parts 644 and 646.

[0044] The release actuator 656 is provided on one of
the two coupling parts 644 and 646, and is operable to
urge the latch 652 to move to the unlocking position. For
example, the release actuator 656 can be assembled in
an opening 658 of the coupling part 644 for sliding move-
ment along the pivot axis P. When the release actuator
656 is depressed, the release actuator 656 can contact
with the latch 652 and urge the latch 652 to move against
the biasing force of the spring 654 from the locking po-
sition to the unlocking position for unlocking the anti-re-
bound part 640.

[0045] FIG. 20is a perspective view illustrating another
embodiment of an anti-rebound part 740 substitutes for
the anti-rebound parts described previously. Referring to
FIG. 20, the anti-rebound part 740 can be pivotally con-
nected with the seat shell 106, for example adjacent to
the front of the lateral guard portions 116. Like previously
described, the anti-rebound part 740 may include a trans-
versal portion 740A, and two side portions 740B respec-
tively connected with the transversal portion 740A at a
left and a right side thereof, the two side portions 740B
of the anti-rebound part 740 being respectively connect-
ed pivotally with the seat shell 106. The anti-rebound part
740 thereby formed may have, e.g., a generally U-shape.
Moreover, the extension member 120 may be locked with
respect to the seat shell 106 with an extension locking
mechanism, which may be similar to the extension lock-
ing mechanism 122 described previously. When the child
safety seat 100 is installed on a vehicle seat in a rear
facing position, the anti-rebound part 740 can be posi-
tioned to extend at a desirable angle above the extension
member 120 and lie adjacent to a seatback of the vehicle
seat.

[0046] Referring to FIG. 20, the seat shell 106 can in-
clude two channels 742 provided on the front of the two
lateral guard portions 116 above the extension member
120, and the two side portions 740B of the anti-rebound
part 740 can be respectively disposed through the two
channels 742. Each side portion 740B can move upward
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and downward along the corresponding channel 742 for
adjustment of the anti-rebound part 740 between a plu-
rality of angular positions relative to the seat shell 106.
Moreover, the seat shell 106 can include a plurality of
spaced-apart detents 744 disposed along each channel
742. The detents 744 can be protrusions that locally nar-
row the channel 742. Each of the detents 744 can be
configured to hold the anti-rebound part 740 and prevent
its travel from one of the angular positions to another
adjacent one of the angular positions.

[0047] FIG.21isaperspective viewillustrating another
embodiment of an anti-rebound part 840 provided in the
child safety seat 100. Referring to FIG. 21, the anti-re-
bound part 840 may include a transversal portion 840A,
and two side portions 840B respectively connected with
the transversal portion 840A at a left and a right side
thereof. The anti-rebound part 840 thereby formed may
have, e.g., a generally U-shape. The seat shell 106 can
include a plurality of openings 842 corresponding to a
plurality of angular positions of the anti-rebound part 840
relative to the seat shell 106, the openings 842 being
provided on the front of the two lateral guard portions 116
above the extension member 120. The anti-rebound part
840 can be detachably connected with the seat shell 106
by engaging the side portions 840B with any of the open-
ings 842. When the child safety seat 100 is installed on
a vehicle seat in a rear facing position, the anti-rebound
part 840 can thus be positioned to extend at a desirable
angle above the extension member 120 and lie adjacent
to a seatback of the vehicle seat. When it is unused, the
anti-rebound part 840 can be removed from the seat shell
106. Like in the previous embodiments, the extension
member 120 may be locked with respect to the seat shell
106 with an extension locking mechanism, which may be
similar to the extension locking mechanism 122 de-
scribed previously.

[0048] FIGS. 22 and 23 are two schematic side views
illustrating a variant embodiment in which an anti-re-
bound part 940 held at a given angular position relative
to the seat shell 106 can have an adjustable length. For
example, the anti-rebound part 940 mounted on the seat
shell 106 at a same angular position can slide inward or
outward relative to the seat shell 106 to modify a length
of the anti-rebound part 940 extending outside the seat
shell 106. According to another example of construction,
the anti-rebound part 940 may have a telescopic struc-
ture allowing adjustment of its extending length. When
the child safety seat 100 is installed on a vehicle seat in
a rear facing position, the anti-rebound part 940 can be
thereby adjusted to suitably contact a vehicle seatback.
Moreover, the embodiment of FIGS. 22 and 23 can like-
wise include the extension member 120 operable to ad-
just a leg room for a child. The extension member 120
may be locked with respect to the seat shell 106 with an
extension locking mechanism, which may be similar to
the extension locking mechanism 122 described previ-
ously.

[0049] Advantages of the child safety seats described
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herein include the ability to provide an extension member
allowing adjustment of a leg room for accommodating
children of different ages, and an anti-rebound part that
can prevent undesirable rotation of the child safety seat
when a vehicle collision occurs. The anti-rebound part
may be removed and installed as needed, and/or may
be adjustable to suitably contact with a vehicle seatback.
Accordingly, the child safety seat offers more flexibility
and is safer in use.

[0050] Further, the following embodiments of a child
safety seat are described herein:

Embodiment 1. A child safety seat (100) comprising:
a seat shell (106) for receiving a child, the seat shell
(106) having a backrest (110), a front end (106A)
opposite to the backrest (110), and a seat portion
(108) extending between the backrest (110) and the
front end (106A); an extension member (120) dis-
posed adjacent to the front end (106A) of the seat
shell (106), the extension member (120) being slid-
ably connected with the seat shell (106) and having
a forward end (120C), the extension member (120)
being slidable relative to the seat shell (106) to in-
crease or reduce a distance between the forward
end (120C) of the extension member (120) and the
front end (106A) of the seat shell (106); an extension
locking mechanism (122) operable to lock the exten-
sion member (120) with respect to the seat shell
(106); and an anti-rebound part (140) installable on
and removable from the extension member (120),
the child safety seat (100) being installable on a ve-
hicle seat in a rear facing position with the anti-re-
bound part (140) restrictedly positioned on the ex-
tension member (120) and adjacent to a seatback
of the vehicle seat.

Embodiment2. The child safety seat (100) according
to embodiment 1, wherein the extension member
(120) has a socket (142), and the anti-rebound part
(140) has a tube portion (144) insertable into the
socket (142).

Embodiment 3. The child safety seat (100) according
to embodiment 2, further including an anti-rebound
locking mechanism (154) operable to lock the anti-
rebound part (140) on the extension member (120),
wherein the anti-rebound locking mechanism (154)
includes a latch (156) assembled with the tube por-
tion (144) of the anti-rebound part (140), and a re-
lease actuator (160) assembled with the extension
member (120), the latch (156) engaging with the ex-
tension member (120) when the tube portion (144)
is inserted into the socket (142) for locking the anti-
rebound part (140) on the extension member (120),
and the release actuator (160) being operable to
cause the latch (156) to disengage from the exten-
sion member (120) for removing the anti-rebound
part (140) from the extension member (120).
Embodiment4. The child safety seat (100) according
to embodiment 2 or 3, wherein the socket (142) in-
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cludes an opening (146) and a shutter (148), the
shutter (148) being biased by a spring action to close
the opening (146) of the socket (142) when the anti-
rebound part (140) is removed from the extension
member (120), the tube portion (144) of the anti-re-
bound part (140) being insertable into the opening
(146) of the socket (142) by pushing against the shut-
ter (148).

Embodiment5. The child safety seat (100) according
to any one of embodiments 1 to 4, wherein the anti-
rebound part (140) has a bend that forms a concavity
(152), the anti-rebound part (140) being installable
on the extension member (120) in a first configura-
tion with the concavity (152) facing rearward relative
to the seat shell (106) and in a second configuration
with the concavity (152) facing forward relative to the
seat shell (106).

Embodiment6. The child safety seat (100) according
to any one of embodiments 1 to 5, wherein the ex-
tension locking mechanism (122) includes a locking
part (124) and a release part (130) respectively con-
nected with the extension member (120), the locking
part (124) being movable to engage with the seat
shell (106) for locking the extension member (120)
in position with respect to the seat shell (106), the
release part (130) being operable to urge the locking
part (124) to disengage from the seat shell (106) for
unlocking the extension member (120).
Embodiment7. The child safety seat (100) according
to any one of embodiments 1 to 6, wherein the ex-
tension member (120) has a transversal portion
(120A) extending across a width of the seat portion
(108), and two bent portions (120B) that are respec-
tively connected with the transversal portion (120A)
and rise above the transversal portion (120A) at a
left and a right side of the seat portion (108), the anti-
rebound part (140) being restrictedly positionable on
the two bent portions (120B) of the extension mem-
ber (120).

[0051] Realization of the child safety seat has been
described in the context of particular embodiments.
These embodiments are meant to be illustrative and not
limiting. Many variations, modifications, additions, and
improvements are possible. These and other variations,
modifications, additions, and improvements may fall
within the scope of the inventions as defined in the claims
that follow.

Claims

1. A child safety seat (100) comprising:
a seat shell (106) for receiving a child, the seat
shell (106) having a backrest (110), a front end

(106A) opposite to the backrest (110), and a seat
portion (108) extending between the backrest
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(110) and the front end (106A);

an extension member (120) disposed adjacent
to the front end (106A) of the seat shell (106)
and slidably connected with the seat shell (106),
the extension member (120) having a forward
end (120C), the extension member (120) being
slidable relative to the seat shell (106) to in-
crease or reduce a distance between the for-
ward end (120C) of the extension member (120)
and the front end (106A) of the seat shell (106);
an extension locking mechanism (122) operable
to lock the extension member (120) with respect
to the seat shell (106); and

an anti-rebound part (240, 340, 440, 440’) car-
ried by the extension member (120) and having
adistal end (240C, 340C, 440A), the child safety
seat (100) being installable on a vehicle seat in
a rear facing position with the anti-rebound part
(240, 340, 440, 440’) extending above the ex-
tension member (120) and adjacent to a seat-
back of the vehicle seat, the distal end (240C,
340C, 440A) of the anti-rebound part (240, 340,
440, 440’) being positioned adjacent to the for-
ward end (120C) of the extension member (120)
when the anti-rebound part (240, 340, 440,440’)
is stowed in a first angular position relative to
the extension member (120) and displaced
away from the forward end (120C) of the exten-
sion member (120) when the anti-rebound part
(240, 340, 440, 440’) is deployed to a second
angular position that is tilted an angle relative to
the first angular position.

The child safety seat (100) according to claim 1,
wherein the anti-rebound part (240) is connected
with the extension member (120) via a linkage (242)
including two bars (244, 246), each of the two bars
(244, 246) being respectively connected pivotally
with the extension member (120) and the anti-re-
bound part (240).

The child safety seat (100) according to claim 2, fur-
ther including an anti-rebound locking mechanism
(250) operable to lock the anti-rebound part (240)
with respect to the extension member (120), wherein
the anti-rebound locking mechanism (250) includes
a latch (254) connected with the extension member
(120), the latch (254) being movable to engage with
a locking structure (252) provided on one of the two
bars (244, 246) to lock the anti-rebound part (240)
with respect to the extension member (120).

The child safety seat (100) according to claim 1,
wherein the extension member (120) includes a
guide track (342), and the anti-rebound part (340)
includes a pin (350, 352) guided for sliding along the
guide track (342).

10

15

20

25

30

35

40

45

50

55

1"

The child safety seat (100) according to claim 4,
wherein the guide track (342) includes a first and a
second track portion (344, 346, 348) connected with
each other, the first track portion (344) having a
straight shape and the second track portion (346,
348) having an arcuate shape, a sliding movement
ofthe pin (350, 352) along the first track portion (344)
corresponding to a sliding displacement of the anti-
rebound part (340) between the first angular position
and an intermediate position, and a sliding move-
ment of the pin (350, 352) along the second track
portion (346, 348) corresponding to a rotation of the
anti-rebound part (340) between the intermediate
position and the second angular position.

The child safety seat (100) according to claim 1, 4
or 5, wherein the anti-rebound part (340) has a tel-
escopic structure.

The child safety seat (100) according to claim 1,
wherein the anti-rebound part (440) is a paddle piv-
otally connected with the extension member (120)
at a left side thereof, and the child safety seat (100)
includes another anti-rebound part (440) in the form
of a second paddle pivotally connected with the ex-
tension member (120) at a right side thereof, the two
paddles being independently rotatable relative to the
extension member (120.

The child safety seat (100) according to any of claims
1 to 7, wherein the extension locking mechanism
(122) includes a locking part (124) and a release part
(130) respectively connected with the extension
member (120), the locking part (124) being movable
to engage with the seat shell (106) for locking the
extension member (120) in position with respect to
the seat shell (106), the release part (130) being op-
erable to urge the locking part (124) to disengage
from the seat shell (106) for unlocking the extension
member (120).
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